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Abstract In this paper, experimental studies of the regrinding of tungsten carbide (WC-Co) tools for high-speed
machining were conducted. Regrinding and a subsequent evaluation test were carried out for a flat endmill
tool with diameters of 10 mm and 3 mm using a CNC five-axis tool grinder and a CNC three-axis machining
center. Tool wear on the two types of endmill tools increased as the cutting length increased, and the tool wear
was not influenced by the regrinding state. In case of the micro endmill with a tool diameter of 3 mm, the
effective regrinding time was determined for a flank wear threshold of 0.3 mm considering the tool life
according to cutting length. The tool lives of the 10 mm and 3 mm endmill tools were increased by 80 % and
72 %, respectively. This conclusion proves the Feasibility of the recycling of tungsten carbide materials in the
high-speed machining of high-hardened materials for industrial applications.
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Fig. 1. Schematic diagram of experimental setup.
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Fig. 2. Width and shape of flank wear.
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Fig. 4. Measurement method of flank wear. (A: flank land)
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Fig. 5. Photo of tool wear according to cutting length after regrinding.
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Table 1. Cutting conditions of Flat endmill.
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Cutting conditions

Evaluation object For tool diameter 3 mm For tool diameter 10 mm

Spindle speed [rpm] 16,000 12,000
Feed per tooth [mm/tooth] 0.02 0.06
Radial depth of cut [mm] 0.02 0.06
Axial depth of cut [mm] 3 10

Tool 4-flutes TiAIN-coating 6-flutes TiAIN-coating
Workpiece STD 11 (HRC62)
Cutting fluid Dry cutting, Down milling

Table 2. Properties of tungsten carbide(WC-Co).

Chemical dat
1SO Range emical data

Physical data

Co wC

Density

Hardness

TRS

WC size

K30 9% 91%

14.3 g/em”

HRA93

40GPa

0.5 um
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Fig. 6. Characteristics of flank wear according to cutting length
obtained by regrinding. Tool life was defined as 0.3 mm of flank
wear in case of tool diameter 10 mm.
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Fig. 7. Characteristics of flank wear according to cutting length
for selection of regrinding period.
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